Oncogene-targeted antisense oligonucleotides for the treatment of Ewing sarcoma.
The genetic hallmark of the Ewing sarcoma family of tumours (ESFT) is the presence of the t(11;22)(q24;q12) translocation, present in up to 85% of cases of ESFT, which creates the EWS/FLI1 fusion gene and results in the expression of a chimeric protein regulating many other genes. The inhibition of this protein by antisense strategies has shown its predominant role in the transformed phenotype of Ewing cells. In addition, the junction point at the mRNA level offers a target for short therapeutic nucleic acids that is present only in the cancer cells and not in the normal tissues of a patient. Several teams have, therefore, investigated the activity of antisense oligonucleotides and siRNAs targeted against the junction point in mRNA; thus, inhibiting EWS/FLI1 synthesis. Generally speaking, the molecules induce a cell growth inhibition in culture. Apoptosis has also been reported. One laboratory has reported the in vivo tumour inhibitory effect of phosphorothioate antisense oligonucleotide directed against the EWS part of EWS/FlI1 when injected intratumourally. Independently, a tumour inhibitory effect of oligonucleotides targeting the junction point has been demonstrated provided they are delivered by polymeric nanoparticles through the intratumoural route. Alongside this target, other genes participating to the maintenance of the transformed phenotype of Ewing cells have been downregulated by antisense strategies.